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(54) METHOD FOR PRODUCING POLYIMIDE POLYMER/COMPOSITION FOR POLYIMIDE- 
BASED INSULATION FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a polyimide polymer by which 
the rise in the viscosity of the polymer liquid is controlled to prevent the polymer liquid from 
winding around a stirrer on the production of the polyimidosiloxane and which does not need a 
special operation for lowering the viscosity during the process. 

SOLUTION: This method for producing the polyimide copolymer, characterized by carrying out 
the copolymerization of (a) a tetracarboxylic acid component capable of giving the heat- 
resistant polyimide with a diamine component comprising (b) a diaminopolysiloxane, (c) an 
aromatic diamine having a polar group, and, if necessary, (d) an aromatic diamine having plural 
benzene rings in an organic solvent under the flow of humidified nitrogen in a reaction vessel 
equipped with a stirrer. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) The manufacturing method of the polyimide polymer characterized by performing a 
polymerization with the diamine component which turns into a tetracarboxylic acid component 
which can give heat-resistant polyimide from the aromatic series diamine which has the benzene 
ring of (d) plurality by the aromatic series diamine which has (b) diamino polysiloxane and the (c) 
polar group, and the case to the bottom of circulation of humidification nitrogen among an 
organic solvent using the reaction vessel equipped with the agitator. 

[Claim 2] The manufacturing method of the polyimide polymer according to claim 1 with which a 
diamine component consists of aromatic series diamine [ which has the benzene ring of aromatic 
series diamine / which has the (c) polar group (b) diamino polysiloxane 45 - 90 mol% / 0.5 - 40 
mol %, and (d) plurality ] 0 - 50-mol %. 

[Claim 3] (b) A diamino polysiloxane is a general formula (1). 
H2N-R1 -[Si(R2)2-0-]n1 -Si(R2)2-R1 -NH2 (1 ) 

(However, R1 in a formula shows a divalent hydrocarbon group or a divalent phenyl group, R2 
shows the alkyl group or phenyl group of carbon numbers 1-3 independently, and n1 shows the 
integer of 3-30.) The manufacturing method of the polyimide polymer according to claim 1 which 
is what is shown. 

[Claim 4] (c) The aromatic series diamine which has a polar group is a general formula (2). 
H2N-Bz(r1 )n2Y[XBz(r1 )n2]n3-NH2 (2) 

( — however, Bz in a formula — the benzene ring — being shown — X and Y — independent — 
direct coupling, and CH2. C (CH3)2, C (CF3)2, O, Bz or S02 — being shown — r1 — COOH or 
OH — being shown — n2 — 1 or 2 — desirable — 1 — it is — n3 — 0, 1 , or 2 — it is 1 
preferably.) — manufacturing method of the polyimide polymer according to claim 1 which is 
what is shown. 

[Claim 5] (d) The aromatic series diamine which has two or more benzene rings is a general 
formula (3). 

H2N-[BzX]n4Y[XBz]n4-NH2 (3) 

(However, Bz in a formula shows the benzene ring, X and Y show independently direct coupling, 
and Bz, CH2, C (CH3)2, O or S02, and n4 is 1 or ** 2.) The manufacturing method of the 
polyimide polymer according to claim 1 which is what is shown. 

[Claim 6] The manufacturing method of the polyimide polymer according to claim 1 with which a 
polymerization is performed at the temperature of 100 degrees C or more. 
[Claim 7] (**) obtained according to a manufacturing method according to claim 1 to 6 ; — the 
polyimide polymer 100 weight section and (**) — isocyanate and/or an epoxy resin 1 - the 100 
weight sections, and the constituent for polyimide system insulator layers that consists of the 2 
- 40 weight section and (Ha) an organic solvent especially. 

[Claim 8] Furthermore, a detailed filler, a color pigment, the constituent for polyimide system 
insulator layers according to claim 8 that hangs down and contains at least one sort of an 
inhibitor, a leveling agent, an adhesion amelioration agent; and a defoaming agent. 
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tc«LTxh^^;b#>^^o. 9 5-1. 2^e;l/ 



(6) 
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drv-tv^nsfefDfe^fflT-^s*^ KftttA (o. 

5g/100ml) * ! 0. 05 — 3. tffcO. 16 — 3 

[oo2 6] x Y^*)\'XvWi-mMm<om-&if' 

1 . 0 5 SS<fc D ^ < T*S««l*«««»J««tl*«^ 
fete. ^-<?5$$ffifflbTt>«};v^3iXx;HkfflT-ggSi^ 

-;i/Soffifflaa, mm^mm7m<o 1 . 1 - 2 0 m 

«ftl. 5-5eSiT-$5i:kWfU\ 7" 
BltiftiK £ & 9 S^SS^fgT L91»J& 2 tc £ 5 

[0 0 2 7] ±i2<ORJS£:fctt5#ia}§jKfc LTtt. # 20 

N, N-^X^l/T-fe h75 h\ N. N-i^^yl/JJvl/ 
N. N-^ifW;I/A75K, N-^;l/ 
-2-kfn'JFX 1, 3-S>*?7l/-2— l"5£Vy 

x^-;l/X;P*^V h\ ^^^;l/X;l/4"s>, i/x^l/X;!/ 
^^f*XM>;l'7$K«:^ > 

;K x— TVl^jgjgfiflJfcfcf v^x^U 30 
>^y 3-/l/S^^;l/X-T7l/ Wf^JU) , h'Ji 

x— r;K y -7?-u5>/ h>tZttmicmm-?Z£ttf 
[0 0 2 8] C^miC^Tlt. «8«*«*.fcEJ£ 

«ta^**«ffs^ua*i t 6» #5gKti 1 0 o°cj-x±, 

.Eft 1 3 0— 5 OttCO. 2 - 2 4 BtFs'HIftinffft 
»*B6ih-r-Sci:^T**. Site, teSOfiJtLftl^ so 
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tt*W±J*L"!7-f -t?;l^I/4'*&»te:.l: 
[0 0 2 9] tfnE©JtaSB8*jSr*fcLTB:, lifflfl 

*rx©s^-6 otwc&sfre., asi6*xic*ojft 

7kll5C£ita*5&HLTflj£tf- 1 OtlJU:, ^o°c 
C Ll\> C©An^^^Xtia-&SJS<D«JW^ 

[003 0] C (Om\<r># U 5 FaHgHRfflffiJ&fe 

SSffiffl LT> W#'J^5 FS^# 1 0 0 assure 

i~i ooassc, &?$L.<tii~5oa*gB. ^2 

~4 0M»JKf(n)W«»iI*ffi*U »jS»c«. s 

*rs*T#*c rat, w^wsMwnstt 

F^a^*> 1 0 oaasu^LT. (dk 
v*st*- h*3<fea : /src{*x^^fli2~4 oil 
gp, it2~3o assp(n)^r«rs« 5 0 - 2 0 0 as 

SPfcj:tf(z)a*fflX'r^-2 0— 1 SOfiSaPfre&S 

*LTCO*UW 5F3R«IMiffliB 
fiS?%f±tt*A^ 1 0-60 0*-YXT'fe5fe«AW?$ 

So 

[0 0 3 1 ] C©^Kfe^tffflt5-1 , V'>7*- h 
tLTtt« l» : ?*(c-rvi/7'^-hS**-rS 1 fe<D«F 
K 2 fflJW±WT 5 fetOT'^ntf if© J; 5 %fc(DT'fe <t 

flaj^iii. 4-fh5^f-uy->vy'>7*-K 1. 5 

-'<>Z**\s>i?'fVi'T*-b* 1. 6-^-9-^ 
fl/>i?-1 , yi'7*- 2, 2, 4-hU^^;b-l, 6 

*-h. 3—fV~>T*-h*m-3, 5. 

7*-H . I. 3-tTX MVisT^-htf-M - 
i/ira^Z-^y, 4, 4' — 'Ji/^U^\^riy)\/y'.^l/-Jy( 

Vi/T*-Y. h'juy^ym-h, 4. 4' - 

[0 0 3 2] ?6t> -fV^T*.-KfcLT. fliBSSe, 
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*£HB>rvs/:r*- F#w»c«Hartis. 

[00 3 3] tmEO^ny*{bBfcUTtt«*tf. 7/1/ 
=i-;WR* 7x7-;l/^ Stt^^U>3g. y/l/#y# 
B75FS, feTSFX. -Y5*!/->WR* 53R 

-;l/X£LTy*y-;l/, x*y-/K ^o;V-;k 

y\ 7f;^ay;b7, y ^/l/^/l/lf F-;K -O^b 
7/I/3-/k S/*n^N*-9-y-7^ 7x/-;l/^fcL 
T\ ^xy-;K ^uy-;k xf;l/7x/-;K y*- 
;I/7x/-;K /-;V7x/-;K ^>7-;V7x/- 
;l\ x^l/>fb^xy~;K tKD+s^iiMxxf 

7-feFSB«y?7k r-fehBlfcx^K 

/io?jy*>\ K"r5/;l/^;l/*^*v*, »7^F^ 

^K^^LT, 3A^5h\ TW>i^5h\ -f 

^^/-Mtbt, ^£V-/k 2-y^-;i/-r^^ 

y-/W Sl^^br, KIR. ^*RfR, x^U>R|R 
771/ F.**^/*. 7-feh**>'2^ y^l/x^-rt/^F:*- 
T\ ^7x-;l/75X 7- , ;x */W*y— A>«. -f 30 

[0 0 3 4] ^C. ^-Il»iSOX7Xhoy 
Wp d p«BN-P1 7. 4, 4* -^7xx;^^y^V 

[BN-04, BN-08, BN-44, BN-45 : 

i/* y^^m-f y ->7*- h y v a ^{tte 1 a^FMS 
fc D 3 - 5 tggo ^■fnt*x^y 3 >p a pT^^#g| 40 

[0035] Sfc. coawici3*t*x**s/«UB (X 
tf+^ffc^W) £LT. x#*S/«**-rsfe(07?*n 
tfif<0J:5afeO7»fe<fei/^ «p«cx^5/S«*M 0 
0-1 00 0@jgT*&oT. ^?1^30 0-5 000 
S«^*S»ttXt±Hf*ttOx#*i/«BB*W* IA\> 

(»{ts/x;l/tt« : xlfa-h 8 0 6, xtf 
3-h8 2 5^if) , 3liK±^x#+« («Mb. 
i^xWig : xtfn- hi 52, xtf 3- M 54, x 50 
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tfn-h 1 8 xif3-h 1 5 7->U-X. 

xtfn-h 1 0 3 2S/U-X. ^/^*V^-?±Si : MT 
0 1 6 3&£) *£ltmf%>C. tW**o Meoxvi?- 

*fmmtn\cK f^fs, 2-x^/b. 4-y^/i/ 

^«ft*{EJt-r«««*, x#*i/«M 1 0 ofiftggtc 
*fLT0. 0 1-10ll»l««fLTfeJ:V\ 
[0 0 3 6] C<D¥ffillClo^T, ^Vi/T^-Y&kXS 

*y-<s F->n+it> 1 0 oaagptc^DT, i~ 
F^*^Mfflffl^^An^abT#e,n^*6^si 

tt^J;^ »«»«Olti^y^7^-h7D^ 
*ftf*i 0 0»K3fc:»LTO-2 5fiSgPgS*W* 

[0037] ccommcwfzxv^^h^mmmmM 

da9R«mK.0IX.tfN. N—yy^;l/7-feF7^F\ 
N, N-^x^;l/T-fehT^F. N, N— yy^/i/*;!/ 
A7^ F> N, N-^xf/l/^l/A/^R N-y^;b 

-2-tfnuFy. 1, 3-^^-2 — r^^vy 

«L ffl*tfS>*^;l/X;l/**S'F* ^xf;l/X;l/^+^> 
F\ i^^f ;l/X;I/^X yxf ^tt*?- 
;l/X;l/^7^K^^\ ^^rS^, «*tf7x/-;l/ 

^mm, 7x/-;k ^uy-ji/ 

ftH, ^7^^iix^xfi/y^'jn-;i/i; 

^^•;l/x— iz/^^hd . h'Jxfl/y^jn- 
/l^y^x-TVl' (hU^^A) , fh7^7^A 
Z-trh>, xfl/y^»j3-;k -r 

h^T*^§o N-y^;l/-2-lfnU N . 

N --yy^l/X/l/^^^ F, N . N-^?;l/**A7 
^ h\ N. N-^x^/lolvl/AT^ Fs N, N-^y^ 
F. N, N-^x^;l/T-t F. y- 

[0 0 3 8] co%W^i3V^T«. 2£icS&$ffl:7^ 

'>ft<i:t2l*flffflt8C^#$LK 
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[0 0 3 9] miiD^my^^-tLXlt, ft 
*f?S, fcm<Dt><OT°t>£^ti\ ^ttTSVO. 0 0 
1 ~1 5 mco. 0 0 5~5(im©W»$l 

b fc i: £ fc*«*<5&£ b It K> , Sf *) ft If SPtf Sfc b/ct> 

7ia->';K v^A^ SftSt^U >>Afti?<7)?!S[8H 

-f 5 - *>&tt N B R ft £ ®MMra7 4 =y 

[0 0 4 0] coawcte^T. «&*ffl7-r-5-<0&fflfi 10 
ffSli:a#'J'f5Kl^» 1 0 OMSSPfcfcfbT, 

mmy -< -^Wrx- 2 o~i 5 oasgp, f$t4 o-i 

ft"T ^5 fc&K©8r K> mflc& Qt^-y irimazLtt 

-r 3i§-a\ riai?^* y ^ ^ fs^» i o o asas 

lC*fLTl~5 0fiSg|5s 1t^5~4 02»gP. 2>V 

V. ?^*WHiW^'J')A©'>4<i:fe li^i? 20 

U'T$Ki-&tt:lOOliaiC^LT> 10-1301 

[0 0 4 1] Sfc, ^Igtc^bT^^av'Z-^y/l/ 

>\ ^-^LOOT^y*, TV>b 

-h£, ty/YS^/n^S, +t>'JF^R. -TV 
•YVK'J/^ t:7>XDyE is7nL,7>*f>* 

7/^xnyf, ^ij i/yf, "-sy/v^ */7^u so 

-fS^V-jl/^ f7v*-;H, hUTV"-;!/^, 

[004 2] MI BO T * U /WRiISS* £ bT ttttSHttfl: 
¥?±§y<0fc© (*'J7n-3, JHU7P-7) . T^U 

<D (7D-L/yAC-3 0 0, 7B-l/yAC-30 
3, 7n-b>A C — 3 2 6 F ) . i/V=t>1&ffife&ik. 
VT&?'9=i--yWim<Dt><D (FS7yf7*-i. 
F-16, DB-100, DC-2, DK- 1 03 2- 
2, ^>^7K5 6, 54, DK Q 1 - 1 0 8 6 ) 

spmmitmtmmo ck s - 6 o 3) sifw^n 
»uo. 2~i 5Mgpa*«ffl-r*cfc««»*L 

[00 4 3] C ©«WOsR U f 5 KIS^MffliS^^ so 



14 

Sfcttx#*s/*BB. *3*t>*(/\)^?§!«, i^gtciSb 
Tt9a3flfi*»OBfje«*^-fc, 3 Cite 

^■<DSfSr§?S*5iaft ; Sil^T'#«?bfct,£0^ffl b 

[0 0 4 4] $#IC, t««tLT, 4 OtJiU: 

T-2 1 0°CJJ(T©?>O^ffl-rsci:A^Sbvv ^{C 
1 8 0 t:JM±, »IC 2 0 0 TC«±T»*«*«B««| 

(ctj^«^^;i/hy^-rAftir) ««ffl-r*fc» mm 
y i> £<£ffl b tx ^ y - y si»Jft if T-BiWJ^S^ft < » 

U-TSKl^ftl 0 0MagPtC^fbT6 0~2 0 Oil 

eg^fflfs c *ws b^o ±I3# y $ K$feisit 

fflJS?«B«1*H:» SaTiS«ttK«« 1 ~6 OOWXf 

[0 0 4 5] C<0«W<DsIfJ-f 5 K9MHUUifiJ«M 

1 0 — 6 0 ^mgfifcft3,£-5lCX^y->eiJ8ip£> 
T r -TX-0-9--ft^tC < toT9lBiJbT^brcf^ 5 0 
- 1 2 0 "C*§jaW)rSftT? 5-60 ^F^SiS. OVT' 1 2 

0 — 2 0 OlCigjg. ^icti 1 2 0-1 6 0iCT*5— 1 

0 . 1 - 2 0 k g f /mm 2 (D«»i*ig*rSC 
t *WS b V \, c y 5 K5S«S^fflfflfi!t% 

[0 0 4 6] SEfc, L^^'KSHIWSftl 
ICT«JBtt45J:tf9WWniB-e, *n!!!Wa»bfc«{k«l 
j^flSWt* (»SStC{± 1 0 0 k g f/mm ! KT, ftlc 

1 - 1 0 0 k g f /mm 2 ) ^Wb^»ftSB»14, iiB^ 

SBHfttt. Sm^Ftt^^1-S t CWii • MM 
t (PCT) ^tltfe!), S»ft«^iiS«a^# 

[0047] MlsojfeeM«. S*t #y-f 
5 K7-r;i/Aftifco*6^7f {±^iiic»«±« 
B§i:©SS^14, »Sft14, B^tt, «K^(f 
ft»iS1±. Bf§SJ1± (^J^{f. ^/bx^uy h> % r 
-thy. ^v7d;V-;W «rWbT</^/c:4!>, n-h 

[0 0 4 8] 
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a-BPDA : 2, 3. 3' , 4' 

DAPS t : o, w-ex (3-7$7/ntf/W #y 

MB A A : If* (3-#/l/#4^>. 4-737:7:tX 

T G : HJ A 10 
NMP : N-j<f;V-2-lfaU Y> 
[0 0 4 9] ttTfO^tfe^T, tHi^fFMtt^OJ; 

G3$fflj£$!l©Wtf) 

ESitegtf GiCMtf-3§*±gD . 2 5°C, STa- 

3I3I3£S:ASTM D 8 8 2 lc ^-oXm^Lfco 
M: ASTM D 8 8 2 K<t oTSiJ^bfCo 
3W£ (§I3M3¥1430 : A S TM D 8 8 2 t^oTPJ 

[0050] imm\ 

i&ftm*ffix-tc®m. 2 0 1 ©SJStttC a - B P D A 2 
0 80. lg (7. OTt/W , ^^;l/h'J^5YA 
(TG) 3 5 0 0 g ^rffci*^ JrailJ&SL&l^iSI (S 
j& : - 6 0 X) nm^CF. 1 8 0 iCT'i!lD»jl#bfc„ 
a, (3-7?y:/afc?;l/) #y v^^/l/^n 

(7S/ii4 33) 5152. 7g (5. 95 
t;l/) , TG 1 8 0 0 g^ADX.. 1 8 0°CT*6 OftMlP 
f&H$Lfc„ £&tCCWKfSr§ffi£MBAA3 00. 6 
g (1 . 0 5€/W RXfT G 1 7 5 0 g£*P*., 18 0 so 
"CT-ilO^^bfCo 5^fK^a^S)S?S««»>'+7h 

*y?-@M5 i«s%, ^yv-©Tj i n 
h o. i 5 k mm&mn Q^xx-s>^rz 0 
[0051] mmm 1 

mm&wfa&buwmm 23. 6*0 ^b^tk 

5 ftmtlil L T fc»&?K#*#iBlfc:8*tt < c i: 
&<, LTRfSfc^WTc,, 1 OBffyj&kfi-a- 40 

^5 111%, ^U?-©i| InhO. 17 9.igf£ 
ttSfct 2 5 X-JXV&ifCo 

[0052] nrnmz 

^^h'J^AS 5 0 Og^^f/l/hU^AZ 
800 gtNMP7 0 0 g tcDM-a-^K^^/tftfiCiH 
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VJ5.Fi'n*yz/mmt. *U'"T-B»R»5 IMS 
%, #y-7-<0ij i n h 0. 1 7 2 . 2 3 # 

[0 0 5 3] ifctCE«U2 

^XHSfflt, itt80! 1 Tf»fe#U'f 3 K^a+-9-> 
K T G £Sftn U# 'J -C 3 F -> n *+J- ^iSS£ 5 0 MM% 

icm&Lrcmmi oogtc x.#*i/mffi imt->^ 

ttSL xen-h 1 5 7 S 7 0) 6 g. #ft»»i:l/r 
7^n->7-^U->l g. ftmtLT 2 fr, 
4 -^^;l/-f 5£V->K>.' l 8 g*5J:tf^7j<7^;l/^ 
0. 0 6 g. Txa^/P : 0. 0 1 jtm) 

9. Og, Sttfcrt'J (¥^SS: 0. 3|im) 2 
2. 4g, # ;l/ : 1- 8/im) 5. 6 g. 

2. 6 jim) 9. Og, 7nl/-V 
A C - 3 2 6 F (#k9&mmffltD 2 . 8 g 
^jg (2 5t) T2«fBB»»UT, i£— fc«#£-£;fc# 
■H = K^n^^org^fiEft (rg&tt* : 480^ 

WIU 8 0X.X3 Oftm. HtC 1 6 0*CT*6 O^fSftP^ 

SO. 6 6 k g f /mra', fatf 1 5%, §1363*1435 1 
2 kg f /mm 2 T'feo/c„ H->a*t>©» 

[0 0 5 4] HS60IJ3 

i T-ftenfe^y 3 \*i/u*v>&am hrcmut 
mm 2 tmmic lt, -y s Ks/n+u-vossBB/a 

*«fS±teX*y-^91WU 8 0tT-3 0m IK 
1 6 01CT-6 O^ftPf^^LTv ff*4 0 (imffllfy 

©«M*W«ritttv ?l3i3S^O. 9 0kg f /mm 2 , # 
t>*2 4%, 31313*14^ 1 2kg f/mmiTfet), 

[0 0 5 5] HSS0IJ4 

m 2 -emzntzX y j 3 K->n+-y->^ffl bfcfls«it 

«W2 i:ra«»c LT» #y-r3F^n+-9-><Dig?&i&j£ 
% : 5 9 0WX) ^#fc 0 C«0W«aiJ«» 

*«I»S±K:X * 'J - ^EPB'J t> 8 0 TCT? 3 0 WlC 
1 6 01CT'6 O^fiPl&SgglLT. i5*i4 0 /xmOtfV 

©»KW*tt(*» ?l313iSO. 90kg f/mm 2 , # 
D*2'6%. §l3I3Ptt^l 0 k g f /mm'TifcD, S» 
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A 
D 
M 



4J002 AC033 BD123 CD052 CM041 
CP033 DG047 DJ017 DJ047 
DJ057 EE057 EL137 ER006 
EU117 EU167 EX037 FD013 
FD017 FD097 FD203 FD207 
FD347 GQ01 

4J038 DB002 DG262 DJ021 GA15 

KA06 KA08 NA21 NA26 PB09 
PC02 PC08 

4J043 PA04 QB31 RA37 SA06 SA62 
SA71 SA85 SB02 TA14 TA22 
TB01 TB02 UA121 UA122 
UA131 UA132 UA141 UA151 
UA262 UB011 UB012 UB021 
UB022 UB061 UB121 UB122 
UB152 UB301 UB302 UB401 
UB402 WA09 WA16 YB29 
YB33 ZB47 

5G305 AA07 AA11 AB27 AB36 BA09 
CA21 CD12 DA01 



